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This invention concerns a powder, paste or liquid washing or laundering post-treatment, 
which contains cycladextrin, and a method for treatment oftcxtilcs, 

tn a washing process for washing textiles, after the wash cycle in which a conventional 
detergent is used, the textiles are rinsed with water in one or more rinse operations in order to 
remove the detergents. Here the individual detergent components arc not all rinsed out to the same 
extent. Particular problems are presented by the nonionic surfactants, which arc deposited on the 
textile fibers* Another problem in connection with residues of this kind lies in the formation of foam 
during the rinsing operations, which are particularly unpleasant in the home laundry and can lead to 
operating problems in a commercial laundry, especially in continuously operating washing lines. 

In commercial laundries acidifying agents and/or fabric softeners or softening agents arc, us 
a rule, added to the rinse water in at least one rinsing operation* preferably in the last rinsing 
operation* Fabric softeners or softening agents arc also customary in the rinse cycle in household 
washing machines. 

Acidification agents usually contain acids Like phosphoric acid, acetic acid, hydrochloric 
acid, glycolic acid, citric acid, lactic acid or formic acid and arc intended to reduce the relatively 
high pH produced by the alkaline detergents. 

fabric softeners or softening agents are supposed ro improve the feel and appearance of 
textiles and to give them antistatic properties. Agents of this kind usually contain cationic 
surfactants, for example, quaternary 1am m on ium compounds. These compounds are deposired on 
the surface of the textiles, so that the charge on the surface of the textiles is changed and die 
desired properties are obtained. 

Conventional textile softeners or softening agents are, for example, compounds of the 
type of the so-caJled ester quats. These compounds arc industrially quaternized di-fatly 
aeid-trialkanolaminc ester salts, which are usually obtained by the reaction of trialkanolamines 
like triethanolamme or tripropanolaminc with fatty acids or fatty acid esters and subsequent 
reaction of die di-fatty acid esters that have funned wiih methyl chloride or dimethyl sulfate. 
They correspond to formula I 




[R :? CO.OMCH 3 ) f ..N-(CH7>^0-COH !! ] X" (0 
(CK,VOH 



in which R*CO stands for an aliphatic acyl residue with 12 to 22 carbon atoms and 0, 1> 2 or 3 
double bonds, n stands for 2 or 3 and X stands for halide, methosulfatc or methophosphaie. 
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These compounds are widely used as softening agents. Thus* liquid detergents arc 
described in International Patent Application No, WO 94/06899, which contain as fabric 
softeners quaternary ammonium compounds of formula I, alkyl glycosides and other surfactants. 
These agents can contain from 10 to 50 wt°/„ t with respect to the detergent, of a mixture of 
quaternary compounds of formula I and alkyl glycosides. The said quaternary ammonium 
compounds by their nature tend to hydroiy/c at the ncyl residue in an aqueous medium. 
According to European Patent Application No. P.PvA-239 t 9l0 cationie softeners of the type of 
ester quats that are in a 0.5 to 1 .5% .solution show optimum hydrolysis stability in an aqueous 
medium at a pH value between 2.5 and 4.2. Above and below this range the aqueous active agent 
dispersions become increasingly unstable due to hydrolytic decomposition. 

One strives to keep the amount of detergent residues on the textiles as low as possible. 
Surfactants like anionic and nonionic surfactants can \>e found on textile surfaces as residues of 
this kind. However, especially the nonionic surfactants tend to form significant amounts of foam 
even in very small amounts. For this reason one strives to minimize the rc&idual content of 
nonionic surfactants and, as far as possible, not to exceed residual content of 200 ppm with 
respect to the amount of laundry. 

This invention was based on the task of making available a washing or laundry 
posl-lrcaiment agent that makes a clear reduction of the residual surfactant content on textiles, in 
particular the content of nonionic surfactants, where a limiting value of 200 ppm with respect to 
the amount of laundry is not supposed to be exceeded. 

Accordingly, an objed of the invention is a powder, paste or liquid laundry or detergeni 
post-treatment agent, which is characterized by the fact that it contains us additive cyctodcxirin, 
cyciodcxtrin derivatives or substances that form cyclodextrin or cyclodextrin derivatives in the 
wash water or mixtures of these. 

Surprisingly it was found that through the use of the agent in accordance with the 
invention the content of surfactant residues, especially nonionic surfactants, on textiles can be 
clearly reduced. 

The use of cyclodcxtrins in the field of detergents and cleaning agents is already known 
from the prior art. A cleaning agent that contains at least one cyclodextrin or cyclodextrin 
derivative as active cleaning component is described in International Patent Application No. WO 
94/10280. The described agent is used in particular to remove oils, fats, aliphatic and aromatic 
hydrocarbons, acids, esters and ethers from surfaces of any kind. 

A method for producing solid panicles of water-sensitive materials, where particulate 
complexes of cyclodcxtrins and fragrances are provided with a protective coating, is described in 
International Patent Application No. WO 93/05136. 
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Cyelodextrins, also called cycloglucans, are formed in the degradation of starch by 
Bacillus macerans or A circular* under the effect of cyclodextrin glycosyl transferase. The 
cyclodextrins as a rule consist of 6, 7 or S ct-l ? 4-iinked glucose units. The use of cyclodcxtrins or 
Hheifderi\^lives*a$^ 

Application No. WO 94/10280. Surprisingly, il was now established thai when cyclodcxtrins or 
Ihcir derivatives or substances that form these compounds in situ in the rinse liquid are added, 
the deposition of nonionic surfactants on the textile surface can be inhibited. 

The agent in accordance with the invention can contain any cyclodextrin monomers, for 
example, a-, (*- Or r -cyelodcxtrins. Likewise suitable are all cyctodcxtrin derivatives such as, for 
example, cyclodexlrin carbonates, ethers or polyeihers, or cyclodexlrin derivatives in which one 
or more of the hydroxy groups are substituted by functional residues. Such functional residues 
include, for example, C,.< alkyl, especially methyl or ethyl, hydroxyctbyl, hydroxypropyl or 
acetyl groups. Especially suitable arc residues through which the water solubility of the 
cyclodexlrin is increased, Also, my mixtures of cyclodexlrin and more and/or [sic] cyclodexlrin 

derivatives can be used* 

As substances that form cyclodexlrin or cyclodextrin derivatives in situ in the rinse liquid 
one may mention those substances ihul form cyclodextrins in the presence of cyclodextrin 
glycosyl transcferase. A combination of cyclodextrin glycosyl transferase and amylase has 
proven to be particularly advantageous, since amylase is a cheap and ecologically harmless 
substance. 

The cyclodextrins can be contained in the agents in accordance with the invention in an 
amount of 0.5 wt% Co 10 wt%, in particular 0,5 to 5 wt%, with respect to the agent The agents in 
accordance with the invention arc dispensed into the wash or rinse liquid preferably so that the 
cyclodextrins, cyclodexlrin derivatives or substances thai form these compounds are added in an 
amount of 0.1 to 5 wt%, preferably I to 2 wi%, with respect to the amount of textiles to be 
rinsed, The substances can be added ut any point in time in the washing or rinsing process, for 
example, at the start Or during the process. lit commercial washing processes the agent in 
accordance with the invention is preferably added at Lhe beginning of the last rinse bath. 

If the agent in accordance with the invention is in liquid form, it preferably contains 
water us primary solvent, which can be contained in amounts between 40 and 90 wt%, preferably 
between 60 and 90 wt%> 

As a rule, the P H of a liquid agent in accordance with the invention lies between I and 
13, in particular between I and 7.5 with laundry post-treatment agents in accordance with the 
invention, preferably above 4.5 and especially preferably between 5 5 and 6.5. Under conditions 
of use the pH of agents in accordance with the invention approximately corresponds to this. If an 
agent in accordance with the invention is used as detergent, the pH as a rule will he in the 
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alkaline range, while when it is used as a laundry post-treatment agent a pH in the acid to neutral 
range is preferred* To establish a low pH, the acids that are usual in this field, such as phosphoric 
acid, hydrochloric acid, glycolic acid, citric acid* lactic acid and formic acid and mixtures of 
these, can be used. The amount of acids is usually set by the desired pH value of the agent or the 
application purpose. 

As softening agents the agents in accordance with the invention can contain the usual 
substances that are known from this field, preferably in amounts between 0.5 and 15 wr%, [most] 
preferably between 1.5 and 5.5 wt% f with respect to the prepared agent. 

Preferred are softening agents with the tbnnula I 



CH 3 
I* 

[R 3 CO-0-(CH 2 )„-N-(CHi)a-O.COR^ X* (I). 
(CHrirOH 

in which R*CO stands for an aliphatic acyl residue with 3 2 to 22 carbon atomy and 0, 1, 2 or 3 
double bonds, n stands for 2 or 3 and X stands for halide, merhosulfatc or mcrhophosphate. 

Typical examples of the acyl residue R"CO derive from fatty acids like caproic acid, 
caprytfc acid, capric acid, lauric acid, myristic acid, petroselic acid, linoleic acid, linolenic acid, 
arachic acid, gadoleic acid, behenic acid and erusic acid, as well as their industrial mixtures. 
Preferred are ester quats based on stearic or hardened tallow fatty acid in the form of their 
chlorides or methosul fates. 

In addition, the agents in accordance with the invention can contain still other 
conventional components and additives that are usually contained in washing or laundry 
post-treatment agenis. Examples of these arc builders, enzymes, inorganic salts like carbonates, 
hydrogen carbonates, sulfates and silicates, softening agenis, dyes and fragrances, pearlesceru 
agents, solvents such as ethano! propylene glycol or glycol ether, soil repellents, thickeners 
and/or optical brightencrs. 

The solid components mentioned above such as builders and inorganic salts are contained 
in particular in an agent in accordance with the invention when it is in particulate form. 

[f the agent in accordance with the invention is in paste form, as a rule it contains builder* 
and inorganic salts as well as thickeners, besides water and solvents. 

Particularly suiuble » builders arc the known zeolites, crystalline layer silicates and salts 
of polycarboxylve acids such as citrates and/or (co)polymeric polycarboxylates. 



PAGE 21/27 * RCVD AT 1/12/2004 5:42:35 PM [Eastern Standard Time] * SVRiUSPTO-EFXRM/l < DNIS:8729306 1 C8ID:5136278118 1 DURATION (mm-ss):06-00 



JPN-12-2004 17:33 



74P&G 



5136278118 



P. 22/27 



Possibilities as enzymes are ones from the class of proteases, lipases or lipolytic 
enzymes, amylases, cellulases or iheir mixtures. Particularly well suited are enzymatic active 
agents obtained from bacterial strains or fungi such as Bacillus subtilis* Bacillus lUMniformix, 
Streptomyces griseos and Hwnicola insolens. Proteases of subtilisin lype and in particular 
proteases (hat are obtained from Bacillus lentus are preferably used. 

The agents in accordance with the invention can be added directly to the rinse liquid 
during the wash cycle or in a rinse operation after washing, preferably in the last rinse operation. 

Another object of this invention is the use of cyelodextrin, cyelodextrin derivatives or 
substances that form cyelodextrin or cyelodextrin derivatives in the rinse liquid or mixtures of 
these to improve the solubility of nonionic surfactants, in particular to avoid the deposition of 
rionionic surfactants on the textile being treated with a detergent containing these substances. 
The substances described above are added during the wash cycle as an additive or in a rinse 
operation after washing. They are appropriate both in washing or laundry post-treatment agents 
for use in the home as well as for commerciul laundries. 

Still another object of this invention is a method for treating textiles, which is 
characterized by the fact that during the wash cycle or in a rinsing step after washing 
cyelodextrin, cyelodextrin derivatives or substances that form cyelodextrin or cyelodextrin 
derivatives or mixtures of these are added to the wash liquid or rinse liquid during the wash cycle 
or in a rinse step after washing. 

Examples 

A commercial washing machine (E-Lux, FLE 120 MP) was loaded with 8.5 kg bulk 
laundry. Cotton beaver (Hohenstein test fabric) was used as test fabric. The laundry was washed 
for 10 min at 70 6 C with Pur Compactai® (commercial product of the applicant) as detergent in a 
concentration of 10 g detergent per kilogram of laundry. The both ratio (weight ratio of laundry 
to water) was 1 :5 Then the laundry was rinsed two times with cold soft water and one time with 
cold hard water ( laundry: water « ) :7), 3 min each lime. Cyelodextrin was added to the last rinse 
operation in a concentration of 3 g/J... 

The residual surfactant content remaining on the laundry was 13* ppm. 

In a comparison test cyelodextrin was nol added to the rinse operation. The residual 
surfactant content was 209 ppm. 

The reduction of the residual surfactant content in the example in accordance with the 
invention was 3G% compared to the comparison test. It becomes clear from the examples that the 
addition of cyelodextrin to the last rinse operation brings about a clear reduction of the residual 
surfactant on the textiles. 
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Claims 

1 . A powder, paste or liquid washing or laundry post-treatment agent, which is 
characterized by the fact thai cyclodcxirin, cyclodextrin derivatives, substances that form 
cyclodoxtrin or cyclodoxtrin derivatives in the rinse liquid or mixtures of these arc contained as 
additive. 

2. An agent as in Claim 1, which is characterized by the fact that a-, 0- and/or 
y-cyclodextrins or cyclodextrin derivatives are used. 

3. An agent as in Claim 1 or 2, which is characterised by the fact that cyclodextrin, 
cyclodextrin derivatives or substances that form cyclodextrin or cyclodextrin derivatives in the 
rinse liquid or mixtures of these are added in an amount of 0.1 to 5 wi% whh respect to the 
weight of the textiles to be cleaned or rinsed, 

4. An agent ass one of Claims 1 to 3, which is characterized by the feet that it has a pH 
value between 1 and 13. 

5. An agent as in one of Claims 1 to 4, which is characterized by the fact that quaternary 
ammonium compounds of formula 1 



CH 3 

[R^CO^O-fCHstin-N-CCH^n-O-COft*] (I) 
(CH 2 )n-0H 

in which R 2 CO Stands for an aliphatic acyl residue with 12 to 22 carbon atoms and 0, I, 2 or 3 
double bonds, n stands for 2 or 3 and X stands for halide, melhosulfatc or methophosphatc is 
contained as softening agent. 

6. An agent as in one of Claims 1 lo S, which is characterized by the fact thai the 
compounds of formula I arc contained in an amount of 0.5 wt% to 1 5 wi%, preferably 1 .5 wt% 
to 5.5 wt%. 

7. An agent as in one of Claims 1 lo 5, which is characterized by the fact that the agent 
contains other components that arc conventional in washing or laundry post-treatment agents 
such as builders, enzymes, inorganic salts, acidfi, pearlescence agents, solvents, dyes and 
fragrances and/or optical brighteners. 

8. The use of the agent us in one of Claims I to 7 as a laundry posl-treatmcnt agent in the 
home and/or in commercial laundries. 

9. The use of cyclodextrin, cyclodextrin derivatives Or substances that form cyclodexxnn 
or cyclodextrin derivatives in the rinse liquid or mixtures of these to improve the solubility of 
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nonionic surfactants, in particular to avoid the deposition of nonionic surfactants on the textile 
treatment with a detergent containing these substances. 

10. A method for treating textiles, which is charactered hy the fact that cyclodextrin. 
cyclodextrin derivatives or substances that form eyebdextrin or cyclodextrin derivatives in the 
rinse liquid or mixtures of these are added to the rinse liquid during the wash cycle or in a rinsing 
step after washing. 
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